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(57)Abstract:

PROBLEM TO BE SOLVED: To obtain an image quality

measuring device which has a simple structure and is

inexpensive by showing an image on a screen of a 1st

color display device in a prescribed display part on a

display screen of a 2nd color display device.

SOLUTION: A CPU 6 controls a signal generator 12 and

displays a pattern image for measurement at each

measuring point on a screen of a measured object 1

.

The entire pattern image shown on a screen of the

object 1 is picked up by a color video camera 2, and the

image signal is inputted to an image processing circuit 5.

After the signal is converted into a digital signal in an A/D

converter 5A, the digital signal is saved in a frame

memory 5B. The CPU 6 operates data stored in the

memory 5B, calculates a position of each pattern image and makes a monitor 7 show a

measured result. An operator watches the shown result and adjusts the image quality by

manually adjusting an image quality adjuster of the object 1 . On the other hand, the CPU 6

alternatively controls the object 1 and automatically performs image quality adjustment of the

object 1 in response to the measured result.
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* NOTICES *

JPO and NCIPI are not responsible for any
damages caused by the use of this translation.

1 .This document has been translated by computer. So the translation may not reflect the original

precisely.

2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1] The image quality measuring device of a electrochromatic display which is equipped with the

following, supplies the pictxire signal from said color video camera to said 2nd electrochromatic display

through said computer, and is characterized by making it display the image of the screen of said 1st

electrochromatic display for positioning between said 1st electrochromatic display and said color video

cameras on the predetermined display of the display screen of said 2nd electrochromatic display. The

color video camera for image quality sensors which picturizes the screen of the 1st electrochromatic

display as a device under test The computer which performs image quality measurement based on the

picture signal from said color video camera The 2nd electrochromatic display for monitors with which

the status signal of the image quality measurement result by said computer is supplied, and a display is

performed A picture signal generating means to generate a picture signal required for image quality

measurement, and to supply a electrochromatic display based on control of said computer

[Claim 2] The image quality measuring device of the electrochromatic display characterized by making

it display the regulation frame to the image of the screen of said 1st electrochromatic display on the

predetermined display of the display screen of said 2nd electrochromatic display in the image quality

measuring device of a electrochromatic display according to claim 1.

[Claim 3] The screen of the 1st electrochromatic display as a device under test is picturized with the

color video camera for image quality sensors. Based on the picture signal from said color video camera,

a computer performs image quality measurement and a picture signal generating means is controlled by

control of said computer. MaJce it make said 1st electrochromatic display supply a picture signal

required for image quality measurement [ means / said / picture signal generating ], and said computer is

minded for the picture signal from said color video camera. The 2nd electrochromatic display for

monitors is supplied. To the predetermined display of the display screen The image quality measuring

method of the electrochromatic display characterized by making it display the image of the screen of

said 1st electrochromatic display for positioning between said 1st electrochromatic display and said

color video cameras.

[Claim 4] The image quality measuring method of the electrochromatic display characterized by making

it display the regulation frame to the image of the screen of said electrochromatic display on the

predetermined display of the display screen of said 2nd electrochromatic display in the image quality

measuring method of a electrochromatic display according to claim 3.

[Translation done.]
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JPO and NCIPI are not responsible for any
damages caused by the use of this translation.
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3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention] In case this invention manufactures the product relevant to electrochromatic

displays, such as a color television receiver, a color cathode-ray tube for television, a display monitor

(color cathode-ray tube for computers), and a projection mold display, it relates to the image quality

measuring device and image quality measuring method of a electrochromatic display to be used.

[0002]

[Description of the Prior Art] Below, with reference to drawing 4 , the image quality measuring device

of the conventional electrochromatic display is explained. 1 is a color television receiver (it has the color

cathode-ray tube for television) as a device under test. In addition, electrochromatic displays other than a

color television receiver, such as a color cathode-ray tube for television, a display monitor (color

cathode-ray tube for computers), and a projection mold display, are possible for a device under test 1.

[0003] The color video camera with which 2 picturizes the whole screen of a device under test 1, and 2L

are the zoom lenses as an image pick-up lens of this color video camera, and an image quality sensor

(color image quality sensor) consists of this color video camera 2 and fixed focus lens 2L.

[0004] 7V are a video monitor, i.e., the color cathode-ray tube for television, the image pick-up signal

(picture signal) from the color video camera 2 is supplied to this, and the screen projects the transverse

plane of the color television receiver as a device imder test 1.

[0005] 5 is an image-processing circuit and consists of frame memory 5B which memorizes A/D-

converterSA which changes the picture signal from the color video camera 2 into a digital signal, and a

digital picture signal. In addition, when a digital picture signal is acquired from the color video camera

2, A/D-converter5A in the image-processing circuit 5 or the image-processing circuit 5 whole becomes

unnecessary. The digital picture signal (image data) by which reading appearance was carried out from

frame memory 5B of the image-processing circuit 5 is transmitted to the memory (a graphic display is

omitted) ofCPU (it has RAM for ROM with which are a central-process unit and the program is

remembered to be, and data processing etc.)6 as a computer through a bus line (two thin lines).

[0006] 7 is a monitor, consists of a color cathode-ray tube for computers, and is connected to CPU6.

[0007] CPU6 controls a signal generator 12 through a bus line, generates picture signals, such as a

pattern signal required in the case of measurement, supplies the picture signal to the color television

receiver 1 as a device under test, and it is made to display an image required for measurement of a

pattern image etc. on the tubular surface of a color cathode-ray tube.

[0008] For example, in measurement of drawing distortion (geometric distortion of a screen), it

computes the location of an image from image data, and CPU6 is real time on the screen of a monitor 7

about the measurement result, and graphical display is carried out or it displays measurement data on it

numerically. It is made to record on the external memory of CPU6, for example, a hard disk, (for a

graphic display to be omitted), or it transmits to a host computer etc. through a network, and this

measurement data may be made to be used for statistics processing etc.

[0009] 9 is an input/output interface and is used for input/output control, such as measurement initiation
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in case it connects with CPU6, for example, image quality measurement is perfomied by the production

line, and a terminate signal, generating of the serial control signal used when carrying out regulating

automatically of the image quality of a device under test 1, etc.

[0010] Below, with reference to drawing 5 , the image quality measuring device of other conventional

electrochromatic displays is explained. The conventional example of this drawing^S is what prepared

combination monitor 7K instead of the monitor 7 in the conventional example of drawing4 , and video

monitor 7V, and other parts are the same as that of the conventional example of drawing 4 .

[001 1] He is trying to switch the scan frequency of combination monitor 7K in the conventional

example of drawing 5 in the time of the image pick-up signal (picture signal) from the color video

camera 2 being supplied to combination monitor 7K, and the time of the status signal based on the

image quality measurement result from CPU6 being supplied, using the color cathode-ray tube which

can switch scan frequency as combination monitor 7K.

[0012]

[Problem(s) to be Solved by the Invention] In the image quality measuring device of the conventional

electrochromatic display of drawing^4 , since two sets of monitors are used, there is a fault to which

hardware becomes complicated compared with the case where one set of a monitor is used.

[0013] Moreover, since the combination monitor which can switch scan frequency is used with the

image quality measuring device of the conventional electrochromatic display of drawing 5 in the time of

the image pick-up signal (picture signal) from a color video camera being supplied, and the time of the

status signal from CPU being supplied, the price of the image quality measuring device of a

electrochromatic display becomes high, and is not desirable.

[0014] Furthermore, since there was no means to decide how the visual field of a color video camera

should be set up in it, looking at the image of the transverse plane of the electrochromatic display as a

device under test which a monitor projects when the location of a color video camera was adjusted to the

image quality measuring device of the conventional electrochromatic display, the experience was

required for the visual field setting out.

[0015] this point - taking an example ~ this invention - configuration simplicity and a price - it being

made cheap and with the image of the screen of the electrochromatic display as a device under test by

the image pick-up of the color video camera for positioning between the electrochromatic display as a

device under test, and the color video camera for image quality sensors The display of the image quaUty

measurement result by the computer based on the picture signal of the screen of the electrochromatic

display as a device under test by the image pick-up of a color video camera It is going to propose the

image quality measuring device and image quality measuring method of a electrochromatic display

which can be displayed on one electrochromatic display for monitors.

[0016] Moreover, this invention tends to propose the image quality measuring device and image quality

********** of a electrochromatic display which can adjust relative positioning between the

electrochromatic display as a device under test, and the color video camera for image quality sensors to

ease, quickness, and accuracy.

[0017]

[Means for Solving the Problem] The color video camera for image quality sensors with which this

invention picturizes the screen of the 1st electrochromatic display as a device under test. The computer

which performs image quality measurement based on the picture signal from the color video camera,

The 2nd electrochromatic display for monitors with which the status signal of the image quality

measurement result by the computer is supphed, and a display is performed. Based on control of a

computer, a picture signal required for image quality measurement is generated. Have a picture signal

generating means to supply the 1st electrochromatic display, and a computer is minded for the picture

signal from a color video camera. The 2nd electrochromatic display is supplied and it is made to display

the image of the screen of the 1st electrochromatic display for positioning between the 1st

electrochromatic display and a color video camera on the predetermined display of the display screen of

the 2nd electrochromatic display.

[0018] According to this this invention, the picture signal from a color video camera is supphed to the
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2nd electrochromatic display through a computer, and the image of the screen of the 1st

electrochromatic display for positioning between the 1st electrochromatic display and a color video

camera is displayed on the predetermined display of the display screen of the 2nd electrochromatic

display.

[0019]

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained with

reference to drawing 1 . 1 is a color television receiver (it has the color cathode-ray tube for television)

as a device under test. In addition, electrochromatic displays other than a color television receiver, such

as a color cathode-ray tube for television, a display monitor (color cathode-ray tube for computers), and

a projection mold display, are possible for a device under test 1.

[0020] The color video camera with which 2 picturizes the whole transverse plane of a device under test

1 , and 2L are the fixed focus lenses as an image pick-up lens of this color video camera, and an image

quality sensor (color image quality sensor) consists of this color video camera 2 and fixed focus lens 2L.

[0021] 5 is an image-processing circuit and consists of fi-ame memory 5B which memorizes A/D-

converterSA which changes the picture signal from the color video camera 2 into a digital signal, and a

digital picture signal. In addition, when a digital picture signal is acquired from the color video camera

2, A/D-converter5A in the image-processing circuit 5 or the image-processing circuit 5 whole becomes

unnecessary. The digital picture signal (image data) by which reading appearance was carried out is

transmitted to the memory (a graphic display is omitted) ofCPU (it has RAM for ROM with which are a

central-process unit and the program is remembered to be, and data processing etc.)6 as a computer

through a bus line (two thin lines) from the frame memory 6 of the image-processing circuit 5.

[0022] 7 is a display monitor (color cathode-ray tube for computers), and is connected to CPU6.

[0023] CPU6 controls a signal generator 12 through a bus line, generates picture signals, such as a

pattern signal required in the case ofmeasurement, supplies the picture signal to the color television

receiver 1 as a device under test, and it is made to display an image required for measurement of a

pattern image etc. on the tubular surface of a color cathode-ray tube.

[0024] For example, in measurement of drawing distortion (geometric distortion of a screen), it

computes the location of an image from image data, and CPU6 is real time on the screen of a monitor 7

about the measurement result, and graphical display is carried out or it displays measurement data on it

numerically. It is made to record on the external memory of CPU6, for example, a hard disk, (for a

graphic display to be omitted), or it transmits to a host computer etc. through a network, and this

measurement data may be made to be used for statistics processing etc.

[0025] 9 is an input/output interface and is used for input/output control, such as measurement initiation

in case it connects with CPU6, for example, image quality measurement is performed by the production

line, and a terminate signal, generating of the serial control signal used when carrying out regulating

automatically of the image quality of a device under test 1, etc.

[0026] Next, image quality measurement of a electrochromatic display 1 and the image quality

adjustment of a electrochromatic display 1 based on it are explained. CPU6 controls a signal generator

12 and the pattern image for measurement is displayed on each point of measurement on the screen of a

device under test 1 . Subsequently, after picturizing the whole pattern image currently displayed on the

screen of a device under test 1 with the color video camera 2, inputting the picture signal into the image-

processing circuit 5 and changing into a digital picture signal by A/D-converter 5A, it saves at frame

memory 5B. CPU6 computes the location of each pattern image by calculating the data memorized by

frame memory 5B. CPU6 displays a measurement result on a monitor 7. The result as which the

operator was displayed is seen, tiie hand regulation of the image quality adjustment tab of a device under

test 1 are carried out, image quality adjustment is performed, or CPU6 controls a device under test 1,

and image quality adjustment of a device under test 1 is automatically performed according to a

measurement result.

[0027] Next, drawing distortion measurement is explained. By control of the signal generator 12 by

CPU6, all the fields of the usual picture area of the color cathode-ray tube of a device under test 1 are
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made to emit light, and the edge location of the raster is used as a criteria location of drawing distortion

measurement.

[0028] However, with a display monitor (color cathode-ray tube for computers) etc., when the screen is

set as under scan mode, a raster screen size becomes smaller than the usual picture area of a color

cathode-ray tube, and a device under test 1 does not become settled and cannot use the edge location of

the raster which is emitting light as a criteria location of drawing distortion measurement. In that case, it

must be based on the edge of the bezel (bezel) of the cabinet of the display monitor (color cathode-ray

tube for computers). In that case, using the light source for lighting (the graphic display is omitted), the

screen of a device under test 1 is illuminated and measurement of the location of the edge of a bezel is

made to be performed easily. In addition, the change in exaggerated scan mode and under scan mode is

usually possible for a display monitor (color cathode-ray tube for computers).

[0029] Although a device under test 1 explains a procedure imtil drawing distortion measurement is

started in the case of a display monitor etc. below, when it applies the gestalt of this operation in the

production line of a electrochromatic display before that, the circuit needed in the input/output interface

circuit 9 is explained with reference to drawing 5 . To apply the gestaU of this operation, in the

production line of a electrochromatic display, it is necessary to deliver [ the judgment signal of whether

the device under test 1 came before the color video camera 2 as an image quality sensor or adjustment

inspection of image quality needs to be completed, and ] and receive the control signal for moving a

device under test 1 between the conveyors of a production line. The parallel I/O circuit (a graphic

display is omitted) established in the input/output interface circuit 9 is used for I/O of the signal in this

case.

[0030] (a) If a device under test 1 is made to move for example, with conveyor equipment and comes

before the color video camera 2 first, the measurement start signal fi'om the conveyor equipment will be

transmitted to CPU6 through the parallel I/O circuit of the input/output interface circuit 9.

(b) Next, make the light source for lighting turn on by control (software program) of CPU6 before

making the screen of a device under test 1 emit light.

(c) According to this light effect, the color video camera 2 can picturize clearly the location of the edge

of the bezel of the cabinet of the television set as a device under test 1, and memorize this image in the

memory of CPU6 for calculation of the criteria location data of drawing distortion measurement.

(d) Next, display the pattern for measurement on the screen of a device imder test 1, and make

measurement start by control of the signal generator 12 by control (software program) of CPU6, after

turning OFF a switch 1 1 and making the light source for lighting switch offby control (software

program) of CPU6.

[0031] In addition, in measurement of drawing distortion, only the green signal output of the color video

camera 2 is used. It turns out that the measurement engine performance in which this is equivalent to a

monochrome video camera since green becomes [
people's vision sensibility ] the highest in three

primary colors is obtained.

[0032] Next, although the picture signal fi-om the color video camera 2 is supplied through the image-

processing circuit 5 at CPU6 and that main memory (not shown) memorizes at the ** sake of alignment

between the electrochromatic display 1 as a device under test, and the color video camera 2, the picture

signal memorized by this main memory is made as [ rewrite / periodically ] by the program of CPU6.

And it is sampled, image cutback processing is performed, and the picture signal memorized by main

memory is transmitted to the predetermined memory area of the memory for the monitor display display

ofCPU6 (Video RAM) (not shown), and is displayed on predetermined image pick-up drawing display

7Aa (refer to drawing 2 ) of a monitor 7 by the program of CPU6.

[0033] Next, with reference to drawing2 , an example of the screen of the monitor 7 connected to CPU6
is explained. In drawing_2 A, 7A shows the screen which has the profile of the rectangle of this monitor

7. Rectangular image pick-up drawing display 7Aa is set as this screen 7A, and as shown in drawing 3 A
later mentioned to this image pick-up drawing display 7Aa, it is made to display the image of the

transverse plane of a device under test 1 . In addition, after performing centering control between a

electrochromatic display 1 and the color video camera 2 and completing it, looking at the display of the
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image of the transverse plane of the device under test 1 displayed on this image pick-up drawing display

7Aa, it is diverted to indicating the image quality condition based on the image quality measurement by
CPU6 by GURAFFIKKU, or displaying a message.

[0034] Moreover, in drawing 2 A, 7Ab is the meter display of the rectangle of six pieces, as shown in

the enlarged drawing of dra\ying 2 B, a graduation is formed in the lower side side of the profile of the

rectangle, and is made as [ move / Guide I / to a longitudinal direction / along with the graduation ], for

example, displays the brightness (BRIGHTNESS: brightness) of the electrochromatic display 1 as a

device under test.

[0035] Furthermore, in drawing 2 A, 7Ac is a rectangular cross display, it is for displaying a two-

dimensional image quality condition, and as shown in the enlarged drawing of drawing 2 C, the location

of the intersection of a total of four straight lines from each side of the profile of cross display 7Ac
moves it to level and a perpendicular direction according to an image quality condition. Although the

center position of the screen of the electrochromatic display 1 as a device under test serves as level and a

vertical two-dimensional element (V. CENTER, H.CENTER), it displays this by cross display 7Ac.

[0036] The display condition of screen 7A of the monitor 7 of drawing_2 is set up by the program of

CPU7.

[0037] In drawing^ A, 7Ad is the message indicator section, and as shown in the enlarged drawing of

drawing 2 D, a message, for example, an English text, is displayed on this message indicator section

7Ad. The semantics of the text of EngHsh of this message is "too dark [ brightness ].'*

[0038] Drawing 3 A shows the condition that the image I of the transverse plane of a device under test

(color television receiver as a electrochromatic display) 1 is displayed on image pick-up drawing display

7Aa of the monitor 7 of drawing2 .

[0039] drawing 3. B ~ image pick-up drawing display 7Aa of the monitor 7 of drawing 2 — respectively

" the abbreviation for rectangular ~ it is made to display the outside and the inside regulation frames Fa

and Fb of an analog And the relative position between a device under test 1 and the color video camera

2, i.e., the location of the color video camera 2 to a device under test 1, is adjusted so that the bezel edge

frame B of the abbreviation rectangle of the screen of the image I of the transverse plane of the device

under test currently displayed on image pick-up drawing display 7A of a monitor 7 may be located

between an outside and the inside regulation frames Fa and Fb.

[0040] It is made for drawing 3 C to display the regulation frame F ofone rectangle on image pick-up

drawing display 7A of the monitor 7 of drawing 2 . And the relative position between a device under test

1 and the color video camera 2, i.e., the location of the color video camera 2 to a device under test 1, is

adjusted so that the bezel edge frame B of the abbreviation rectangle of the screen of the image I of the

transverse plane of the device under test currently displayed on image pick-up drawing display 7A of a

monitor 7 may approach the regulation frame F as much as possible.

[0041]

[Effect of the Invention] The color video camera for image quality sensors which picturizes the screen of

the 1st electrochromatic display as a device under test according to the 1st this invention, The computer

which performs image quality measurement based on the picture signal from the color video camera.

The 2nd electrochromatic display for monitors with which the status signal of the image quality

measurement result by the computer is supplied, and a display is performed, Based on control of a

computer, a picture signal required for image quality measurement is generated. Have a picture signal

generating means to supply the 1st electrochromatic display, and a computer is minded for the picture

signal from a color video camera. Since the 2nd electrochromatic display is supplied and it was made to

display the image of the screen of the 1st electrochromatic display for positioning between the 1st

electrochromatic display and a color video camera on the predetermined display of the display screen of

the 2nd electrochromatic display configuration simplicity and a price ~ it being made cheap and v^th the

image of the screen of the electrochromatic display as a device under test by the image pick-up of the

color video camera for positioning between the electrochromatic display as a device under test, and the

color video camera for image quality sensors The image quality measuring device of the

electrochromatic display which can display the display of the image quality measurement result by the
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computer based on the picture signal of the screen of the electrochromatic display as a device under test

by the image pick-up of a color video camera on one electrochromatic display for monitors can be

obtained.

[0042] According to the 2nd this invention, it sets for the 1st image quality measuring device and image

quality measuring method of a electrochromatic display of this invention. Since it was made to display

the regulation frame to the image of the screen of the 1st electrochromatic display on the predetermined

display of the display screen of the 2nd electrochromatic display In addition to the effectiveness of the

1st this invention, the alignment of the electrochromatic display as that of a device under test and the

color video camera for image quality sensors can obtain ease, quickness, and the image quality

measuring device of the electrochromatic display with which it becomes accuracy.

[0043] According to the 3rd this invention, the screen of the 1st electrochromatic display as a device

under test is picturized with the color video camera for image quality sensors. Based on the picture

signal from the color video camera, a computer performs image quality measurement and a picture

signal generating means is controlled by control of a computer. Make it make the 1st electrochromatic

display supply a picture signal required for image quality measurement [ means / picture signal

generating ], and a computer is minded for the picture signal from a color video camera. Since the 2nd

electrochromatic display for monitors is supplied and it was made to display the image of the screen of

the 1st electrochromatic display for positioning between the 1st electrochromatic display and a color

video camera on the predetermined display of the display screen configuration simplicity and a price ~ it

being made cheap and with the image of the screen of the electrochromatic display as a device under test

by the image pick-up of the color video camera for positioning between the electrochromatic display as

a device under test, and the color video camera for image quality sensors The image quality measuring

method of the electrochromatic display which can display the display of the image quality measurement

result by the computer based on the picture signal of the screen of the electrochromatic display as a

device under test by the image pick-up of a color video camera on one electrochromatic display for

monitors can be acquired.

[0044] Since it was made to display the regulation frame to the image of the screen of a electrochromatic

display on the predetermined display of the display screen of a display in the 3rd image quality

measuring method and image quality measuring method of a electrochromatic display of this invention

according to the 4th this invention In addition to the effectiveness of the 3rd this invention, the

alignment of a electrochromatic display and the color video camera for image quality sensors can

acquire ease, quickness, and the image quality measuring method of the electrochromatic display with

which it becomes accuracy as that of a device imder test.

[Translation done.]
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* NOTICES *

JPO and NCIPI are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original precisely.

2.*^* shows the word which can not be translated.

3.1n the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1] The color video camera for image quality sensors which picturizes the screen of the 1st electrochromatic

display as a device under test, The computer which performs image quality measurement based on the picture signal

from said color video camera. The 2nd electrochromatic display for monitors with which the status signal of the

image quality measurement result by said computer is supplied, and a display is performed. Based on control of said

computer, a picture signal required for image quality measurement is generated. Have a picture signal generating

means to supply a electrochromatic display, and said computer is minded for the picture signal from said color video

camera. Said 2nd electrochromatic display is supplied. To the predetermined display of the display screen of said

2nd electrochromatic display The image quality measuring device of the electrochromatic display characterized by

making it display the image of the screen of said 1st electrochromatic display for justification between said 1st

electrochromatic display and said color video cameras.

[Claim 2] The image quality measuring device of the electrochromatic display characterized by making it display the

regulation frame to the image of the screen of said 1st electrochromatic display on the predetermined display of the

display screen of said 2nd electrochromatic display in the image quality measuring device of a electrochromatic

display according to claim 1.

[Claim 3] The screen of the 1st electrochromatic display as a device under test is picturized with the color video

camera for image quality sensors. Based on the picture signal from said color video camera, a computer performs

image quality measurement and a picture signal generating means is controlled by control of said computer. Make it

make said 1st electrochromatic display supply a picture signal required for image quality measurement [ means /

said / picture signal generating ], and said computer is minded for the picture signal from said color video camera.

The 2nd electrochromatic display for monitors is supplied. To the predetermined display of the display screen The

image quality measuring method of the electrochromatic display characterized by making it display the image of the

screen of said 1st electrochromatic display for justification between said 1st electrochromatic display and said color

video cameras-

[Claim 4] The image quality measuring method of the electrochromatic display characterized by making it display the

regulation frame to the Image of the screen of said electrochromatic display on the predetermined display of the

display screen of said 2nd electrochromatic display in the image quality measuring method of a electrochromatic

display according to claim 3.

[Translation done.]
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* NOTICES *

JPO and NCIPI are not responsible for any

danages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original precisely.

2.**** shows the word which can not be translated.

3.1n the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention] In case this invention manufactures the product relevant to electrochromatic displays, such

as a color television receiver, a color cathode-ray tube for television, a display monitor (color cathode-ray tube for

computers), and a projection moid display, it relates to the image quality measuring device and image quality

measuring method of a electrochromatic display to be used.

[0002]

[Description of the Prior Art] Below, with reference to drawing 4 , the image quality measuring device of the

conventional electrochromatic display is explained. 1 is a color television receiver (it has the color cathode-ray tube

for television) as a device under test In addition, electrochromatic displays other than a color television receiver,

such as a color cathode-ray tube for television, a display monitor (color cathode-ray tube for computers), and a

projection mold display, are possible for a device under test 1.

[0003] The color video camera with which 2 picturizes the whole screen of a device under test 1, and 2L are the

zoom lenses as an image pick-up lens of this color video camera, and an image quality sensor (color image quality

sensor) consists of this color video camera 2 and fixed focus lens 2L.

[0004] 7V are a video monitor, i.e.. the color cathode-ray tube for television, the image pick-up signal (picture

signal) from the color video camera 2 is supplied to this, and the screen projects the transverse plane of the color

television receiver as a device under test 1.

[0005] 5 is an image-processing circuit and consists of frame memory 5B which memorizes A/D-convertersA which

changes the picture signal from the color video camera 2 into a digital signal, and a digital picture signal. In addition,

when a digital picture signal is acquired from the color video camera 2. A/D-converter5A in the image-processing

circuit 5 or the image-processing circuit 5 whole becomes unnecessary. The digital picture signal (image data) read

from frame memory 58 of the image-processing circuit 5 is transmitted to the memory (illustration is omitted) of

CPU (it has RAM for ROM with which are a central-process unit and the program is remembered to be, and data

processing etc.)6 as a computer through a bus line (two thin lines).

[0006] 7 is a monitor, consists of a color cathode-ray tube for computers, and is connected to CPU6.

[0007] CPU6 controls a signal generator 12 through a bus line, generates picture signals, such as a pattern signal

required in the case of measurement, supplies the picture signal to the color television receiver 1 as a device under

test, and it is made to display an image required for measurement of a pattern image etc. on the tubular surface of a

color cathode-ray tube.

[0008] For example, in measurement of drawing distortion (geometric distortion of a screen), it computes the

location of an image from image data, and CPU6 is real time on the screen of a monitor 7 about the measurement

result and graphical display is carried out or it displays measurement data on it numerically. It is made to record on

the external memory of CPU6, for example, a hard disk, (for illustration to be omitted), or it transmits to a host

computer etc, through a network, and this measurement data may be made to be used for statistics processing etc.

[0009] 9 is an input/output interface and is used for input/output control, such as measurement initiation in case it

connects with CPU6, for example, image quality measurement is performed by the production line, and a terminate

signal, generating of the serial control signal used when carrying out regulating automatically of the image quality of

a device under test 1, etc.

[0010] Below, with reference to drawing 5 , the image quality measuring device of other conventional

electrochromatic displays is explained. The conventional example of this drawing 5 is what prepared combination

monitor 7K instead of the monitor 7 in the conventional example of drawing 4 , and video monitor 7V, and other

parts are the same as that of the conventional example of drawing 4 .

[001 1] He is trying to switch the scan frequency of combination monitor 7K in the conventional example of drawing

5 in the time of the image pick-up signal (picture signal) from the color video camera 2 being supplied to

combination monitor 7K, and the time of the status signal based on the image quality measurement result from

CPU6 being supplied, using the color cathode-ray tube which can switch scan frequency as combination monitor 7K.

[0012]

[Problem(s) to be Solved by the Invention] In the image quality measuring device of the conventional

electrochromatic display of drawing 4 , since two sets of monitors are used, there is a fault to which hardware

becomes complicated compared with the case where one set of a monitor is used.
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[0013] Moreover, since the combination monitor which can switch scan -frequency is used with the image quality

measuring device of the conventional electrochromatic display of drawing 5 in the time of the image pick-up signal

(picture signal) from a color video camera being supplied, and the time of the status signal from CPU being supplied,

the price of the image quality measuring device of a electrochromatic display becomes high, and is not desirable.

[0014] Furthermore, since there was no means to decide how the visual field of a color video camera should be set

up in it. looking at the image of the transverse plane of the electrochromatic display as a device under test which a

monitor projects when the location of a color video camera was acjjusted to the image quality measuring device of

the conventional electrochromatic display, experience was required for the visual field setup.

[0015] this point — taking an example — this invention — configuration simplicity and a price — it being made
cheap and with the image of the screen of the electrochromatic display as a device under test by the image pick-up

of the color video camera for justification between the electrochromatic display as a device under test, and the

color video camera for image quality sensors The display of the image quality measurement result by the computer

based on the picture signal of the screen of the electrochromatic display as a device under test by the image pick-

up of a color video camera It is going to propose the image quality measuring device and image quality measuring

method of a electrochromatic display which can be displayed on one electrochromatic display for monitors.

[0016] Moreover, this invention tends to propose the image quality measuring device and image quality

of ease and the electrochromatic display which can be acjjusted quickness and correctly for relative positioning

between the electrochromatic display as a device under test and the color video camera for image quality sensors.

[001 7]

[Means for Solving the Problem] The color video camera for image quality sensors with which this invention

picturizes the screen of the 1st electrochromatic display as a device under test The computer which performs

image quality measurement based on the picture signal from the color video camera, The 2nd electrochromatic

display for monitors with which the status signal of the image quality measurement result by the computer is

supplied, and a display is performed, Based on control of a computer, a picture signal required for image quality

measurement is generated. Have a picture signal generating means to supply the 1st electrochromatic display, and a

computer is minded for the picture signal from a color video camera. The 2nd electrochromatic display is supplied

and it is made to display the image of the screen of the 1st electrochromatic display for justification between the

1st electrochromatic display and a color video camera on the predetermined display of the display screen of the 2nd

electrochromatic display.

[0018] According to this this invention, the picture signal from a color video camera is supplied to the 2nd

electrochromatic display through a computer, and the image of the screen of the Ist electrochromatic display for

justification between the 1st electrochromatic display and a color video camera is displayed on the predetermined

display of the display screen of the 2nd electrochromatic display.

[0019]

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained with reference to

drawing 1 . 1 is a color television receiver (it has the color cathode-ray tube for television) as a device under test.

In addition, electrochromatic displays other than a color television receiver, such as a color cathode-ray tube for

television, a display monitor (color cathode-ray tube for computers), and a projection mold display, are possible for a

device under test 1.

[0020] The color video camera with which 2 picturizes the whole transverse plane of a device under test 1, and 2L

are the fixed focus lenses as an image pick-up lens of this color video camera, and an image quality sensor (color

image quality sensor) consists of this color video camera 2 and fixed focus lens 2L
[0021] 5 is an image-processing circuit and consists of frame memory 5B which memorizes A/D-converter5A which

changes the picture signal from the color video camera 2 into a digital signal, and a digital picture signal. In addition,

when a digital picture signal is acquired from the color video camera 2, A/D-converter5A in the image-processing

circuit 5 or the image-processing circuit 5 whole becomes unnecessary. The digital picture signal (image data) read

from the frame memory 6 of the image-processing circuit 5 is transmitted to the memory (illustration is omitted) of

CPU (it has RAM for ROM with which are a central-process unit and the program is remembered to be. and data

processing etc.)6 as a computer through a bus line (two thin lines).

[0022] 7 is a display monitor (color cathode-ray tube for computers), and is connected to CPU6.

[0023] CPU6 controls a signal generator 1 2 through a bus line, generates picture signals, such as a pattern signal

required in the case of measurement, supplies the picture signal to the color television receiver 1 as a device under

test and it is made to display an image required for measurement of a pattern image etc. on the tubular surface of a

color cathode-ray tube.

[0024] For example, in measurement of drawing distortion (geometric distortion of a screen), it computes the

location of an image from image data, and CPU6 is real time on the screen of a monitor 7 about the measurement

result and graphical display is carried out or it displays measurement data on it numerically. It is made to record on

the external memory of CPU6, for example, a hard disk, (for illustration to be omitted), or it transmits to a host

computer etc. through a network, and this measurement data may be made to be used for statistics processing etc.

[0025] 9 is an input/output interface and is used for input/output control, such as measurement initiation in case it

connects with CPUS, for example, image quality measurement is performed by the production line, and a terminate

signal, generating of the serial control signal used when carrying out regulating automatically of the image quality of

a device under test 1 , etc.

[0026] Next image quality measurement of a electrochromatic display 1 and the image quality acUustment of a
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electrochromatic display 1 based on it are explained. CPUS controls a signal generator 12 and the pattern image for

measurement is displayed on each point of measurement on the screen of a device under test 1. Subsequently,

after picturizing the whole pattern image currently displayed on the screen of a device under test 1 with the color

video camera 2. inputting the picture signal into the image-processing circuit 5 and changing into a digital picture

signal by A/D-converter 5A. it saves at frame memory 5B. CPU6 computes the location of each pattern image by

calculating the data memorized by frame memory 5B. CPU6 displays a measurement result on a monitor 7, The

result as which the operator was displayed is seen, the hand regulation of the image quality adjustment tab of a

device under test 1 are carried out, image quality acJiustment is performed, or CPU6 controls a device under test 1,

and image quality adjustment of a device under test 1 is automatically performed according to a measurement

result

[0027] Next drawing distortion measurement is explained. By control of the signal generator 12 by CPU6. all the

fields of the usual picture area of the color cathode-ray tube of a device under test 1 are made to emit light, and

the edge location of the raster is used as a criteria location of drawing distortion measurement

[0028] However, with a display monitor (color cathode-ray tube for computers) etc., when the screen is set as

under scan mode, a raster screen size becomes smaller than the usual picture area of a color cathode-ray tube, and

a device under test 1 does not become settled and cannot use the edge location of the raster which is emitting light

as a criteria location of drawing distortion measurement In that case, it must be based on the edge of the bezel

(bezel) of the cabinet of the display monitor (color cathode-ray tube for computers). In that case, using the light

source for lighting (illustration is omitted), the screen of a device under test 1 is illuminated and measurement of the

location of the edge of a bezel is made to be performed easily. In addition, the change in exaggerated scan mode and

under scan mode is usually possible for a display monitor (color cathode-ray tube for computers).

[0029] Although a device under test 1 explains a procedure until drawing distortion measurement is started in the

case of a display monitor etc. below, when it applies the gestalt of this operation in the production line of a

electrochromatic display before that, the circuit needed in the input/output interface circuit 9 is explained with

reference to drawing 5 . To apply the gestalt of this operation, in the production line of a electrochromatic display, it

is necessary to deliver [ the judgment signal of whether the device under test 1 came before the color video camera

2 as an image quality sensor or adjustment inspection of image quality needs to be completed, and ] and receive the

control signal for moving a device under test 1 between the conveyors of a production line. The parallel I/O circuit

(illustration is omitted) established in the input/output interface circuit 9 is used for I/O of the signal in this case.

[0030] (a) If a device under test 1 is made to move for example, with conveyor equipment and comes before the

color video camera 2 first the measurement start signal from the conveyor equipment will be transmitted to CPU6
through the parallel I/O circuit of the input/output interface circuit 9.

(b) Next make the light source for lighting turn on by control (software program) of GPU6 before making the screen

of a device under test 1 emit light.

(c) According to this light effect the color video camera 2 can picturize clearly the location of the edge of the bezel

of the cabinet of the television set as a device under test 1. and memorize this image in the memory of CPU6 for

calculation of the criteria location data of drawing distortion measurement

(d) Next display the pattern for measurement on the screen of a device under test 1. and make measurement start

by control of the signal generator 12 by control (software program) of CPUS, after turning OFF a switch 11 and

making the light source for lighting switch off by control (software program) of CPU6.

[0031] In addition, in measurement of drawing distortion, only the green signal output of the color video camera 2 is

used. It turns out that the measurement engine performance in which this is equivalent to a monochrome video

camera since green becomes [ peopIe*s vision sensibility ] the highest in three primary colors is obtained.

[0032] Next although the picture signal from the color video camera 2 is supplied through the image-processing

circuit 5 at CPU6 and that main memory (not shown) memorizes at the ** sake of alignment between the

electrochromatic display 1 as a device under test and the color video camera 2. the picture signal memorized by

this main memory is made as [ rewrite / periodically ] by the program of CPU6. And it is sampled, image contraction

processing is performed, and the picture signal memorized by main memory is transmitted to the predetermined

memory area of the memory for the monitor display display of CPU6 (Video RAM) (not shown), and is displayed on

predetermined image pick-up drawing display 7Aa (refer to drawing 2 ) of a monitor 7 by the program of CPU6.

[0033] Next, with reference to drawing 2 , an example of the screen of the monitor 7 connected to CPU6 is

explained. In drawing 2 A, 7A shows the screen which has the profile of the rectangle of this monitor 7. Rectangular

image pick-up drawing display 7Aa is set as this screen 7A, and as shown in drawing 3 A later mentioned to this

image pick-up drawing display 7Aa. it is made to display the image of the transverse plane of a device under test 1.

In addition, after performing centering control between a electrochromatic display 1 and the color video camera 2

and completing it, looking at the display of the image of the transverse plane of the device under test 1 displayed on

this image pick-up drawing display 7Aa. it is diverted to indicating the image quality condition based on the image

quality measurement by CPU6 by GURAFRKKU, or displaying a message.

[0034] Moreover, in drawing_2 A, 7Ab is the meter display of the rectangle of six pieces, as shown in the enlarged

drawing of drawing 2 B. a graduation is formed in the lower side side of the profile of the rectangle, and is made as

[ move / Guide I / to a longitudinal direction / along with the graduation ]. for example, displays the brightness

(BRIGHTNESS: brightness) of the electrochromatic display 1 as a device under test

[0035] Furthermore, in drawing 2 A. 7Ac is a rectangular cross display, it is for displaying a two-dimensional image

quality condition, and as shown in the enlarged drawing of drayvlng 2 C. the location of the intersection of a total of
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four straight lines from each side of the profile of cross display 7Ac moves it to level and a perpendicular direction

according to an image quality condition. Although the center position of the screen of the electrochromatic display 1

as a device under test serves as level and a vertical two-dimensional element (V. CENTER, H.CENTER), it displays

this fay cross display 7Ac.

[0036] The display condition of screen 7A of the monitor 7 of drawing 2 is set up by the program of CPU7,

[0037] In drawing 2 A, 7Ad is the message indicator section, and as shown in the enlarged drawing of drawing 2 D, a

message, for example, an English text, is displayed on this message indicator section 7Ad. The semantics of the text

of English of this message is "too dark [ brightness ]/'

[0038] Drawing 3 A shows the condition that the image I of the transverse plane of a device under test (color

television receiver as a electrochromatic display) 1 is displayed on image pick-up drawing display 7Aa of the monitor

7 of drawing 2 .

[0039] drawing 3 B — image pick-up drawing display 7Aa of the monitor 7 of drawing 2 — respectively — the

abbreviation for rectangular — it is made to display the outside and the inside regulation frames Fa and Fb of an

analog And the relative position between a device under test 1 and the color video camera 2, i.e.. the location of the

color video camera 2 to a device under test 1. is acjjusted so that the bezel edge frame B of the abbreviation

rectangle of the screen of the image I of the transverse plane of the device under test currently displayed on image

pick-up drawing display 7A of a monitor 7 may be located between an outside and the inside regulation frames Fa

and Fb.

[0040] It is made for drawing 3 C to display the regulation frame F of one rectangle on image pick-up drawing

display 7A of the monitor 7 of drawing 2 . And the relative position between a device under test 1 and the color

video camera 2, i.e., the location of the color video camera 2 to a device under test 1, is ac(justed so that the bezel

edge frame B of the abbreviation rectangle of the screen of the image I of the transverse plane of the device under

test currently displayed on image pick-up drawing display 7A of a monitor 7 may approach the regulation frame F as

much as possible.

[0041]

[Effect of the Invention] The color video camera for image quality sensors which picturizes the screen of the 1st

electrochromatic display as a device under test according to the 1st this invention, The computer which performs

image quality measurement based on the picture signal from the color video camera. The 2nd electrochromatic

display for monitors with which the status signal of the image quality measurement result by the computer is

supplied, and a display is performed, Based on control of a computer, a picture signal required for image quality

measurement is generated. Have a picture signal generating means to supply the 1st electrochromatic display, and a

computer is minded for the picture signal from a color video camera. Since the 2nd electrochromatic display is

supplied and it was made to display the image of the screen of the 1st electrochromatic display for justification

between the 1st electrochromatic display and a color video camera on the predetermined display of the display

screen of the 2nd electrochromatic display configuration simplicity and a price — it being made cheap and with the

image of the screen of the electrochromatic display as a device under test by the Image pick-up of the color video

camera fbr justification between the electrochromatic display as a device under test, and the color video camera for

image quality sensors The image quality measuring device of the electrochromatic display which can display the

display of the image quality measurement result by the computer based on the picture signal of the screen of the

electrochromatic display as a device under test by the image pick-up of a color video camera on one

electrochromatic display for monitors can be obtained.

[0042] According to the 2nd this invention, it sets for the 1st image quality measuring device and image quality

measuring method of a electrochromatic display of this invention. Since it was made to display the regulation frame

to the image of the screen of the 1st electrochromatic display on the predetermined display of the display screen of

the 2nd electrochromatic display In addition to the effectiveness of the 1st this invention, the alignment of the

electrochromatic display as that of a device under test and the color video camera for image quality sensors can

obtain ease and the image quality measuring device of the electrochromatic display which becomes quickness and

exact.

[0043] According to the 3rd this invention, the screen of the 1st electrochromatic display as a device under test is

picturized with the color video camera for image quality sensors. Based on the picture signal from the color video

camera, a computer performs image quality measurement and a picture signal generating means is controlled by

control of a computer. Make it make the 1st electrochromatic display supply a picture signal required for image

quality measurement [ means / picture signal generating ], and a computer is minded for the picture signal from a

color video camera. Since the 2nd electrochromatic display for monitors is supplied and it was made to display the

image of the screen of the 1st electrochromatic display for justification between the 1st electrochromatic display

and a color video camera on the predetermined display of the display screen configuration simplicity and a price —
it being made cheap and with the image of the screen of the electrochromatic display as a device under test by the

image pick-up of the color video camera for justification between the electrochromatic display as a device under

test, and the color video camera for image quality sensors The image quality measuring method of the

electrochromatic display which can display the display of the image quality measurement result by the computer

based on the picture signal of the screen of the electrochromatic display as a device under test by the image pick-

up of a color video camera on one electrochromatic display for monitors can be acquired.

[0044] Since it was made to display the regulation frame to the image of the screen of a electrochromatic display on

the predetermined display of the display screen of a display in the 3rd image quality measuring method and image
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quality measurinK method of a electrochromatio display of this invention according to the 4th this invention In

addition to the effectiveness of the 3rd this invention, the alignment of a electrochromatic display and the color

video camera for image quality sensors can acquire ease and the image quality measuring method of the

electrochromatic display which becomes quickness and exact as that of a device under test.

[Translation done,]
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* NOTICES *

JPO and NCIPI are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original precisely.

2.**** shows the word which can not be translated.

3.1n the drawings, any words are not translated.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

[Drawing 1] It is the block diagram showing the gestalt of operation of this invention.

[Draw ing 2] It is the diagram showing the screen of the monitor of the gestalt of the operation.

[Drawing 3] It is the diagram showing the display condition of the monitor of the gestalt of the operation.

[Drawing 4] It is the block diagram showing the conventional example of the image quality measuring device of a

electrochromatic display.

[Drawing 5] It is the block diagram showing other conventional examples of the image quality measuring device of a

electrochromatic display.

[Description of Notations]

1 A device under test (electrochromatic display). 2 The color video camera for image quality sensors, 5 image-

processing circuits, 6 CPU, 7 A monitor, 9 An input/output interface, 12 signal generators.

[Translation done.]
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